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Using Corps of Engineers screening criteria, it has been
determined that the dam would be overtopped for all storms exceeding
approximately 19 percent of Probable Maximum Flood (PMF). The
spillway is, therefore, adjudged as "seriously inadequate" and the
dam is assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because of
a "seriously inadequate spillway" is not meant to connote the same
degree of emergency as would be associated with an "unsafe" classi-
fication applied for a structural deficiency. It does mean, however,

. that based on an initial screening, and preliminary computations,
there appears to be a serious deficiency in spillway capacity so
that if a severe storm were to occur, overtopping and failure of
the dam would take place, significantly increasing the hazard to
loss of life downstream from the dam.

It is, therefore, recommended that within 3 months of
notification to the owner, detailed hydrological hydraulic investi-
gations of the structure should be undertaken to more accurately
determine the site specific characteristics of the watershed and
their affect upon the overtopping potential of the dam. At the
same time further analysis of the structural stability of the over-
flow and non-overflow section should be performed. The results of
these investigations analysis will determine tho appropriate remedial
measures which will be required to achieve a spillway capacity
adequate to discharge the outflow from at least the 1.'2 PMF. In
the interim, a detailed emergency action plan must be developed
and implemented during periods of unusually heavy precipitation.
Also, around-the-clock surveillance of the structure muut be pro-
vided during these periods.

* On the basis of Stability Analysis performed during the
investigation, the structural stability -.-f the non-overflow section
of the dam against overturning was deter::mined to be a.lequate for
all cases except the Extreme Loading: PMF. The structural stability
of the non-overflow section of the dam against sliding was determined
to be adequate for all cases except Unusual Loading: one-half PMF,
and Extreme Loading: PMF.

On the basis of Structural Stability performed during the
investigation, the structural stability of the overflow section of
the dam against overturning was determined to be adequate for all

.- I ,cases except Normal Loading condition with ice load and Extreme
Loading: P1.F. The stability of the overflow section of the dan

I "against sliding was determined to be adequate for all cases except
Normal Loading condition with ice load, Unusual Loading: one-half
PMF, and Extreme Loading: PMF.

""year:The following remedial measures must be completed within: I year:

- Backfill the low saddle in the right abutment to an
elevation equal to that of the top of the dam.

" o - onitor the seepage of the downstream of the right
* ." abutment and through the masonry on the downstream

face of the dam at bi-weekly intervals with aid of
weirs. In addition determine the source of the

" seepage in the right abutment.

- Remove all trees on the backfill at the upstream face
of the dam. Provide a program of periodic cutting and
brushing of the backfill.

- Remove and haul away debris from the spillway crest.

- Remove and haul away debris and boulders from the
tailrace area of the spillway immediately downstream
of the dam.
Provide a program of periodic inspection and maintenance
of the dam and appurtenances, including yearly operation
and lubrication of the reservoir drain system. Document
this information for future reference. The emergency

_ _ _ action plan described in section 7.1d should be main-
tained and updated periodically during the life of the
structure.
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PREFACE

This report is prepared under guidance containted in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C., 20314. The purpose of a Phase I Investigation is to

identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspec-
tions. Detailed investigations, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I Investi-
gation; however, the investigation is intended to identify any
need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might other-
wise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through frequent inspections can unsafe conditions be de-
tected and only through continued care and maintenance can these
conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flood" for the region (greatest rea-
sonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding
that a spillway will not pass the test flood should not be in-
terpreted as necessarily posing a highly inadequate condition.
The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Garnerville Dam (I.D. No. 744)

State Located: New York

County Located: Rockland

Stream: Minisceongo

Basin: Hudson River

Date of Inspection: April 24, 1980

ASSESSMENT

Examination of available documents and a visual inspection
of the dam and the appurtenant structures did not reveal conditions
which constitute an immediate hazard to human life or property.

Using Corps of Engineers screening criteria, it has been
determined that the dam would be overtopped for all storms exceeding
approximately 19 percent of Probable Maximum Flood (PMF). The
spillway is, therefore, adjudged as "seriously inadequate" and the
dam is assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because of
a "seriously inadequate spillway" is not meant to connote the same
degree of emergency as would be associated with an "unsafe" classi-
fication applied for a structural deficiency. It does mean, however,
that based on an initial screening, and preliminary computations,
there appears to be a serious deficiency in spillway capacity so
that if a severe storm were to occur, overtopping and failure of
the dam would take place, significantly increasing the hazard to
loss of life downstream from the dam.

It is, therefore, recommended that within 3 months of
notification to the owner, detailed hydrological hydraulic investi-
gations of the structure should be undertaken to more accurately
determine the site specific characteristics of the watershed and
their affect upon the overtopping potential of the dam. At the

upn oeropngA h

9



same time further analysis of the structural stability of the over-
flow and non-overflow section should be performed. The results of
these investigations analysis will determine the appropriate remedial

I measures which will be required to achieve a spillway capacity
adequate to discharge the outflow from at least the 1/2 PMF. In
the interim, a detailed emergency action plan must be developed
and implemented during periods of unusually heavy precipitation.
Also, around-the-clock surveillance of the structure must be pro-
vided during these periods.

3 On the basis of Stability Analysis performed during the
investigation, the structural stability of the non-overflow section
of the dam against overturning was determined to be adequate for
all cases except the Extreme Loading: PMF. The structural stability
of the non-overflow section of the dam against sliding was determined
to be adequate for all cases except Unusual Loading: one-half PMF,
and Extreme Loading: PMF.

On the basis of Structural Stability performed during the
investigation, the structural stability of the overflow section of
the dam against overturning was determined to be adequate for all
cases except Normal Loading condition with ice load and Extreme
Loading: PMF. The stability of the overflow section of the dam
against sliding was determined to be adequate for all cases except
Normal Loading condition with ice load, Unusual Loading: one-half
PMF, and Extreme Loading: PMF.

The following remedial measures must be completed within
1 year:

Backfill the low saddle in the right abutment to an
elevation equal to that of the top of the dam.

Monitor the seepage of the downstream of the right
abutment and through the masonry on the downstream
face of the dam at bi-weekly intervals with aid of
weirs. In addition determine the source of the
seepage in the right abutment.

Remove all trees on the backfill at the upstream face
of the dam. Provide a program of periodic cutting and
brushing of the backfill.

Remove and haul away debris from the spillway crest.

Remove and haul away debris and boulders from the
tailrace area of the spillway immediately downstream
of the dam.

il
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same time further analysis of the structural stability of the over-
flow and non-overflow section should be performed. The results of
these investigations analysis will determine the appropriate remedial

* measures which will be required to achieve a spillway capacity
* adequate to discharge the outflow from at least the 1/2 PMF. In

the interim, a detailed emergency action plan must be developed
and implemented during periods of unusually heavy precipitation.
Also, around-the-clock surveillance of the structure must be pro-
vided during these periods.

*On the basis of Stability Analysis performed during the
investigation, the structural stability of the non-overflow section
of the dam against overturning was determined to be adequate for
all cases except the Extreme Loading: PMF. The structural stability
of the non-overflow section of the dam against sliding was determined
to be adequate for all cases except Unusual Loading: one-half PMF,
and Extreme Loading: PMF.

On the basis of Structural Stability performed during the
investigation, the structural stability of the overflow section of
the dam against overturning was determined to be adequate for all
cases except Normal Loading condition with ice load and Extreme
Loading: PMF. The stability of the overflow section of the dam
against sliding was determined to be adequate for all cases except
Normal Loading condition with ice load, Unusual Loading: one-half
PMF, and Extreme Loading: PMF.

The following remedial measures must be completed within
1 year:

Backfill the low saddle in the right abutment to an
elevation equal to that of the top of the dam.

Monitor the seepage of the downstream of the right
abutment and through the masonry on the downstream
face of the dam at bi-weekly intervals with aid of
weirs. In addition determine the source of the
seepage in the right abutment.

Remove all trees on the backfill at the upstream face
of the dam. Provide a program of periodic cutting and
brushing of the backfill.

- Remove and haul away debris from the spillway crest.

- Remove and haul away debris and boulders from the
tailrace area of the spillway immediately downstream
of the dam.
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j. - Provide a program of periodic inspection and maintenance
of the dam and appurtenances, including yearly operation
and lubrication of the reservoir drain system. Document
this information for future reference. The emergency
action plan described in section 7.1d should be main-
tained and updated periodically during the life of the
structure.1.1

Eugene O'Brien, P.E.
New York, No. 29823

J Approved By:

'\ W S- mith, Jr.

New York District ngineer

Date: _ _ _._ _ _
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

GARNERVILLE DAM
I. D. NO. N.Y. 744
DEC NO. 337 B

HUDSON RIVER BASIN
ROCKLAND COUNTY, NEW YORK

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

The Phase I inspection reported herein was authorized
by the State of New York, Department of Environmental Conservation,
by letter dated 7 January 1980, in fulfillment of the requirements
of the National Dam Inspection Act, Public Law 92-367, 8 August 1972.

b. Purpose of Inspection

This inspection was conducted to evaluate the existing
conditions of the dam, to identify deficiencies and hazardous con-
ditions, to determine if these deficiencies constitute hazards to
life and property, and to recommend remedial measures where required.

1.2 DESCRIPTION OF THE PROJECT

a. Description of the Dam and Appurtenant Structure

The Garnerville Dam is composed of a 330 foot long
masonry structure that includes a 69 foot long overflow section,
serving as a spillway. There are two reservoir drains, one 30-inches
in diameter and one 8-inch, both are controlled by gate valves.

The crest of the embankment is 13 feet wide and the
upstream and downstream slopes are 1H to 4.5V. The maximum height
of the structure above the stream is 28 feet. The spillway opening,
which is 6.9 feet deep, is located slightly to the left of the
center of the dam and has a slightly rounded overflow crest. The
30-inch reservoir drain passes beneath the dam just to the left of

* the left side of the spillway and exists about 10 feet downstream
of the toe. It is controlled by a gate valve located about 6 feet
upstream of the dam. The 8-inch low level outlet passes slightly
to the left of the 30-inch outlet and continues downstream to the
town of Garnerville. It is controlled by a valve located near the
toe of the dam.

* The upstream slope of the masonry structure is covered
with impervious clay fill and stone paving.



It is also reported and observations further indicated
that the entire reservoir is lined with an impervious clay layer
covered by cobblestone.

b. Location

Garnerville Dam is located on Minisceongo Creek, a
tributary of the Hudson River in West Haverstraw, New York about
1-1/2 miles west of Garnerville, New York, approximately 0.75 miles
north of State Route 202. The dam is in a sparsely populated resi-
dential area and directly upstream of the village of Garnerville.

c. Size Classification

The dam is 29 feet high and has a reservoir (29 feet
high) with a storage capacity of 198 acre-feet and, therefore,
is classified as a small dam.

d. Hazard Classification

The dam is in the "high" hazard potential category
because of the close proximity of the dam to residences and its
location within the town of Garnerville.

e. Ownership

Garnerville Dam is owned by the Garnerville Holding
Company, 55 Railroad Avenue, Garnerville, New York 10923,
Tel. (914) 947-1155, and operation and maintenance is carried
out by the owner. The person to contact at the company is
Mr. David Lipman.

f. Purpose of Dam

The dam was originally constructed as the uppermost
of a series of dams to provide water for an industrial facility,
located in Garnerville. The water is for the most part no longer
used for this purpose with the exception of the 8-inch outlet
which is still utilized at the company plant. Otherwise, the
dam is used for recreational purpose.

g. Design and Construction History

There are no design drawings or records of the con-
struction of the dam. The construction of the dam was completed
in 1875.

h. Normal Operating Procedure

Water is continuously released from the reservoir
through the 8-inch pipeline; and over the spillway through most
of the year depending on the inflow. The 30-inch reservoir drain
is operated periodically to check its operability and as required
to lower the reservoir below spillway crest.

2I



1.3 PERTINENT DATA

a. Drainage Area (sq. mile) 17.5

b. Discharge at Dam Site (CFS)
Ungated spiliway at maximum pool 3,890
Maximum capacity of low level outlets 150

Total discharge, Maxi. Pool (El. 216.9) 4,040

c. Elevation (feet above MSL USGS Datum)
Top of Dam 216.9
Maximum Design Pool 210.0Spillway Crest 210.0
Invert low level outlets 188.0

d. Reservoir
Length of Maximum Pool (feet) 1,150
Length of Shoreline at Spillway Crest (feet) 3,200
Surface Area Acre 10.2

e. Storage (acre-feet)
Reservoir at Spillway Crest 100.0
Reservoir at Maximum Pool (Top of Dam) 198.0

f. Dam
Type Masonry Gravity Dam
Length (feet) 328.5
Upstream Slope 1H to 4.5V
Downstream Slope 1H to 4.5V -

(Covered with fill and
stone paving to +
300 slope)

Crest Elevation 216.9
Crest Width (feet) 13
Grout Curtain None

g. Spillway
Type Broadcrested overflow

section of dam
Length (feet) 69 feet
Crest Elevation (MSL) 210
Upstream Channel None
Downstream Channel 100 feet wide (boulders

and debris in stream)

h. Reservoir Drain and Pipeline

Upstream: A dual intake structure is located 11.5 feet
to the left of the overflow section)included is a gate valve for
the 30-inch pipe, and a screen type structure. It was not possible
to ascertain exact invert levels of intakes.

23



Downstream: The outlet for 30-inch cast iron pipe
is located in a channel about 10 feet from downstream toe just
left of overflow section. Control for the 8-inch pipe is near
the toe of the dam 85-feet left from the center of the overflow
section.
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SECTION 2 - ENGINEERING DATA

2.1 GEOLOGY

a. Geology

The records of the owner contain no data on site
geology. However, there is data available in the literature
on the general geology of the area. The rock in the area is
the Brunswick Formation of the Newark Group of the upper Triassic.
Generally, the rocks of this formation are sandstone, red shale
conglomerate and limestone. No outcrops existed at the dam site
to confirm the existence of this type of rock.

2.2 SUBSURFACE INVESTIGATIONS

No subsurface investigation could be located for the dam.
However, the General Soil Map of New York State prepared by the
Cornell University Experiment Station (1968) indicates that the
surficial soils around Garnerville Dam are of the Rockaway-Chatfield
Association. This association is dominated by well drained, moder-
ately coarse textured sandy loams and loams on glacial till derived
from granitic rocks.

2.3 DAM AND APPURTENANT STRUCTURES

There are virtually no records or drawings with regard to
the original construction of the dam or low level outlet structures.
There are a few sketches of the outlet works in the records of the
owner.

2.4 CONSTRUCTION RECORDS

No information has been located in relation to the con-
struction of the project. The completion is assumed to be 1875
from a Marble Plaque located on the dam. The name of the contractor
is unknown.

2.5 OPERATION RECORD

In recent years there has been no regular operation of
the dam and no records were kept of the reservoir operation. The
dam is inspected on occasion by the maintenance staff of the owner
but no regular maintenance is carried out, and no systematic moni-
toring of the performance of the dam is in effect.

2.6 EVALUATION OF DATA

There is little data available about the design or con-
struction of the dam. There are reportedly some drawings with
regard to the construction of the outlet works available in the
records of the owner, but these, although reported, were not
made available to us. Although the data is not adequate for an
in-depth evaluation, estimates, field observations, measurements
and discussions regarding past history and performance of the dam,J supports sufficient data for Phase I evaluation.

5
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SECTION 3 - VISUAL INSPECTION

II3.1 FINDINGS

a. General

The visual inspection of Garnerville Dam was made
on April 24, 1980. The weather was fair and the temperature was
600 to 650 F. The reservoir had been lowered about 1 to 2 feet
to allow inspection of the spillway crest and downstream face.

b. Main Dam

The main dam which was completed in 1875 shows no
signs of major distress or structural problems. The vertical and
horizontal alignment of the crest appears to be unchanged. There
are no major cracks in the masonry joints on the dam or spillway
sections. However, the following adverse conditions were noted.

(1) There is minor seepage through small cracks in
the masonry near the toe of the dam on the left non-overflow
section.

(2) There is a low saddle on the right abutment which
appears to be the result of construction activities in the area.
Seepage of about 5 gpm eminates from the around about 1,000 feet
directly downstream from this point. There is no indication of
fines being washed.

(3) There is a large amount of tree growth on the
right non-overflow section of the dam immediately upstream of
the crest of the dam.

(4) There is a zone of ice damage in the masonry
wherever it is exposed to the reservoir.

c. Spillway and Tailrace

The downstream face at the spillway appears to be
in good condition. It was difficult to observe the condition
of the crest of the spillway c-ue to the remains of the flash-
board structure, which was constructed to increase the storage
capacity of the reservoir. At the time of the flashboard con-
struction, a large stair step like overflow crib structure was
constructed downstream of the spillway. Both structures have
since been demolished by a flood (reportedly in 1956). The
spillway crest has the general appearance, therefore, of being
in much poorer condition. However, between the remains of the
flashboards the crest appears to be in good condition.

The tailrace channel of the spillway is full of
debris from the flashboard structure, overflow crib st:ucture,
and boulders. The channel is also choked intermittently for a
substantial distance downstream with fallen trees and the abut-
ments of several old bridges.

6



d. Reservoir Drain and Pipeline

The regulating gates for the 30-inch reservoir drain
and the 8-inch pipeline are in good operating condition and appear
to be well maintained.

e. Reservoir Area

There are neither slides, rockfalls, sloughing or otherIsigns of instability in the vicinity of the dam. There are, however,
small earth slides at the eastern end of the reservoir 0.5 mile
from dam. The slides are likely the result of vandals breaking
apart a number of stone retaining walls built around the dam. These
do not appear to present a hazardous condition. There were no
objectionable amounts of floating debris in the reservoir.

3.2 EVALUATION OF OBSERVATIONS

Although deficiencies were observed there is no indication
that the dam is in imminent danger. A number of the deficiencies
observed in the previous paragraphs are minor and should be corrected
by the maintenance forces. Other conditions described above, however,
represent conditions which may have potential for further deteriora-
tion for this reason, these conditions need to be further investigated.

Significant conditions which were observed which require
immediate investigation to determine the extent of corrective action
necessary to determine the stability of the dam and appurtenances.
The following is a summary of the problem areas encountered, in
order of importance, with the appropriate recommended action:

1. Backfill the low saddle in the right abutment to an
elevation equal to that of the top of the dam.

2. Monitor the seepage at the downstream of the right
abutment and through the masonry on the downstream
face of the dam at bi-weekly intervals with aid of
weirs. In addition determine the source of the see-
page in the right abutment.

3. Remove all trees on backfill at the upstream face of

the dam.

4. Remove and haul away debris from the spillway crest.

5. Remove and haul away debris and boulders from the
tailrace area for the spillway immediately downstream
of the dam.

6. Provide a program of periodic inspection and maintenance
of the dam and appurtenances, including yearly operation
and lubrication of the reservoir drain system. Document
this information for future reference. The emergency
action plan described in section 7.1d should be main-
tained and updated periodically during the life of the
structure.

7



SECTION 4 - OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURES

The Garnerville reservoir discharges continuously through
the 8-inch cast iron pipe and over the spillway throughout most of
the year. Flow through the 8-inch pipeline goes directly to the
manufacturing facility downstream and could be controlled through
a valve at the downstream toe of the dam. Flow over the spillway
is uncontrolled above spillway crest elevation 210. The 30-inch
outlet is opened to lower the reservoir or check the operating
mechanism.

4.2 MAINTENANCE OF DAM

There is no regular maintenance schedule for the dam. The
dam is checked periodically by the maintenance staff of the owner
and in particular the operating mechanisms are checked. Repair
programs have been carried out, as required in the past, particu-
larly in attempts to repair seepage in the masonry of the dam.
The reservoir drain and pipeline are in good operating condition
and appear to be maintained regularly. It is reported that due to
vandalism the operation of the controls for the reservoir drains
are checked regularly. The gate valves for the reservoir drain
and pipeline are in good operating condition.

4.3 WARNING SYSTEM IN EFFECT

There are no warning systems in effect or in preparation.

4.4. EVALUATION

The overall maintenance of the Garnerville Dam is considered
to be less than inadequate in the following area.

(a) Control of vegetation and tree growth on upstream
backfill.

(b) Maintenance of the spillway crest and downstream
tailrace area.

(c) No formal operation and maintenance manuals exist
in the project.

8
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SECTION 5 - HYDROLOGIC/HYDRAULIC

5 5.1 DRAINAGE BASIN CHARACTERISTICS

Garnerville Dam is located on Minisceongo Creek in West
Haverstraw, Rockland County, New York. The watershed contributing
to the reservoir is 17.5 square miles and is drained by Minisceongo
Creek and its tributary, South Branch. Landcover varies from
thickly wooded slopes through orchards, pastures, urban areas and
several ponds and swamps. The longest watercourse is approximately
9.5 miles and falls over 1,000 feet to the normal lake elevation
210. The tributary, South Branch, flows northward and enters
Minisceongo Creek about 2.4 miles upstream of the dam, falling
from an elevation of 675 feet at its southern divide to about 370
feet at its confluence, a distance of approximately 5.7 miles.

5.2 ANALYSIS CRITERIA

The analysis of the Garnerville Dam was performed using
the Corps of Engineers HEC-i computer programl/. Because of the
number of tributaries and the shape of the watershed contributing
to the reservoir, it was necessary to divide the basin into three
subareas. Snyder synthetic unit hydrographs were derived for each
subarea and the reservoir inflow was simulated from this complex
watershed. In accordance with the recommended guidelines of the
Corps of Engineers!'/, the adequacy of the spillway was analyzed
using the Probable Maximum Flood (PMF) and one-half the PMF.

5.3 SPILLWAY CAPACITY

The principal spillway of Garnerville Dam is centrally
located, 69 feet in length and 6.9 feet in depth. The crest is
triangular in shape and is estimated to be at El 210. The computed
maximum spillway discharge with the lake surface at El 216.9 is
3,890 cfs.

5.4 RESERVOIR CAPACITY

There was no data available on the normal capacity of
Garnerville reservoir. However, for the purpose of this analysis,
it has been estimated that normal capacity is 100 acre-feet, sur-
charge storage between spillway crest (El 210) and top of dam
(El 216.9) is 98 acre-feet, which is equivalent to 0.1 inches of
runoff over the entire basin. Maximum or total capacity of the
reservoir is 198+ acre-feet.

5.5 FLOODS OF RECORD

There are no available records of the floods or maximum
reservoir elevations. Maximum discharge at the Minisceongo Creek
gage at Thiells (1959-1963) was 747 cfs on August 10, 1960.

9
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5.6 OVERTOPPING POTENTIAL

The potential of the dam being overtopped was investigated
on the basis of the spillway capacity and the available surcharge
storage to meet the selected design flood inflows. The Probable
Maximum Precipitation (PMP)for the Garnerville Dam area was obtained
from Hydrometeorological Report No. 334/. The 24-hour index rainfall
for each subarea was 21.9 inches. The initial rainfall loss for
subareas A and B was estimated to be 2.0 inches in order to reflect
the available surface storage, while subarea C with little basinstorage had an initial loss of 1.0 inch. The constant loss for the

entire basin was assumed to be 0.1 inches per hour. The combination
of the hydrographs resulted in a peak inflow of 20,120 cfs. (1,000
CSM).

The PMF routed through the reservoir resulted in a peak
outflow of 20,080 cfs and a corresponding water surface elevation
of 222.87, 5.97 feet about the top of the dam. One-half the PMF
overtops the dam by 2.84 feet with a peak discharge of 10,000 cfs.
The spillway is capable of passing 19.4% of the PMF without over-
topping the dam.

5.7 EVALUATION

The Garnerville Dam does not have sufficient spillway
capacity to pass either the PMF or one-half the PMF. As a result
of the spillways insufficient capacity and the condition as pre-
viously reported, which exists on the right abutment, the dam is
assessed as seriously inadequate.

10



SECTION 6 - STRUCTURAL STABILITY

3 6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual observations did not indicate existing problems
with the structure of the dams. The observed seepage on the down-
stream left wing of the dam is not considered to represent an un-
stable or otherwise dangerous condition. A potential stability
problem does exist, however, because of the low point in the right

gabutment and the resulting higher potential for erosion.
b. Design and Construction Data

* There exists no design computation or other data regarding
the structural stability of the dam and the spillway. There are no
documents or drawings showing the as-built section or details of

' the dam.

c. Stability Analysis

Since there are no contract drawings or documents avail-
able showing the full geometry or details of the dam, spillway, and
foundation condition.

The primary source of structural and subsurface informa-
tion used in stability analysis were: geometry observed and measures
during the inspection visit and sketches supplied by the state from
earlier inspections.

The following tables show the results of the structural
stability dnalysis for spillway and non-overflow sections. The
computations of analysis are given in Appendix E.

Non-Overflow Section Overturning Sliding Stability

I) Normal Loading Condition with Inside Middle 1.92
Reservoir level at Spillway third
Crest; no ice load

II) Normal Loading Condition with Inside Middle 1.64
Reservoir level at Spillway third
Crest; with ice load

III) Unusual Loading: One-half Inside Middle 1.03
PMF, Water overtopping Dam half
by 2.84 feet

IV) Extreme Loading: PMF, Water Outside Middle 0.95
overtopping the Dam by 5.97 half
feet

V) Unusual Loading: Reservoir Inside Middle 1.51
level at Spillway Crest; half

S0.05 g earthquake forceO.O5 forc

9ii



Spillway Overturning Sliding Capacity

1) Normal Loading Condition with Inside Middle 1.53
Reservoir level at Spillway third
Crest; no ice load

II) Normal Loading Condition with Outside Middle 1.3

Reservoir level at Spillway third
Crest; with ice load

III) Unusual Loading: One-half PMF, Inside Middle 0.90
Water overtopping Dam by half
2.84 feet

IV) Extreme Loading: PMF, Water Outside Middle 0.78
overtopping the Dam by 5.97 feet half

V) Unusual Loading: Reservoir levelInside Middle 1.28
at Spillway Crest; 0.05 g earth- half
quake force

On the basis of Stability Analysis performed during the
investigation, the structural stability of the non-overflow section
of the dam against overturning was determined to be adequate for
all cases except the Extreme Loading: PMF. The structural stability
of the non-overflow section of the dam against the sliding was
determined to be adequate for all cases except Unusual Loading:
one-half PMF, and Extreme Loading: PMF.

On the basis of Structural Stability performed during the
investigation, the structural stability of the overflow section
of the dam against overturning was determined to be adequate for
all cases except Normal Loading condition with ice load and
Extreme Loading: PMF. The stability of the overflow section of
the dam against sliding was determined to be adequate for all cases
except Normal Loading condition with ice load, Unusual Loading:
one-half PMF, and Extreme Loading: PMF.

Since exact geometry, foundation conditions, upstream back-
fill characteristics and extent, as well as the extent and magnitude
of the uplift pressure are unknown, it is therefore, recommended
that with the spillway adequacy studies a more detailed structural
stability analysis be performed. Field investigations, should be
done to obtain more information regarding the extent and character-
istics of the backfill and foundation materials; as well as the
quality and condition of the non-exposed masonry of the structure.
Based on the results of the analysis, modification of the dam
should be recommended as required.

d. Operation Records

There are no records of the regulating gates operations.
No major operational problems, which would affect the stability of
the dam were reported.

12



I
e. Post Construction Changes

Several post construction changes have been carried
out on or near the dam which would have an affect on the stability
of the dam. The flashboard structure has been constructed across
the spillway to raise the reservoir level and, therefore, increase
the normal hydrostatic load, but this structure was destroyed during
a flood and never rebuilt. A second post construction change which
still poses a potential stability problem is the addition of runoff
drain to the reservoir near the right abutment. Observations indi-
cate that a low point which exists on the abutment is probably a
result of this construction. This creates an area of greater
erosion potential.

f. Seismic Stability

The dam is located in Zone 2, therefore, a stability
analysis was carried out using a normal reservoir loading (water
level at spillway crest) and a 0.05g earthquake factor with Zangers
method. The results of this analysis showed the dam to be safe
under both overturning and sliding.

13
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SECTION 7 - ASSESSMENT/RECOMMENDATIONS

I 7.1 ASSESSMENT

a. Safety

Examination of the available documents and visual
inspections of the Garnerville Dam and appurtenant structures
did not reveal conditions which constitute a hazard to human
life or property.

Using the Corps of Engineers Screening Criteria for
review of spillway adequacy, it has been determined that the dam
would be overtopped for all storms exceeding approximately 19.4
percent of the PMF. The overtopping of the dam could cause erosion
of the right abutment and near the toe of the dam. This could
result in possible instability due to undermining leading to dam
failure and thus increasing the hazard to loss of life downstream.
The spillway is, therefore, adjudged as "seriously inadequate"
and the dam is assessed as unsafe, non-emergency.

The classification of "unsafe" applied to a dam because
of a "seriously inadequate" spillway is not meant to connote the
same degree of emergency as would be associated with an "unsafe"
classification applied for a structural deficiency in spillway
computations, that if a severe storm were to occur, overtopping
and failure of the dam would take place, significantly increasing
the hazard to loss of life downstream from the dam.

On the basis of Stability Analysis performed during
the investigation, the structural stability of the non-overflow
section of the dam against overturning was determined to be
adequate for all cases except the Extreme Loading: PMF. The
structural stability of the non-overflow section of the dam against
sliding was determined to be adequate for all cases except Unusual
Loading: one-half PMF, and Extreme Loading: PMF.

On the basis of Structural Stability performed during
the investigation,the structural stability of the overflow section
of the dam against overturning was determined to be adequate for
all cases except Normal Loading condition with ice load and
Extreme Loading: PMF. The stability of the overflow section of
the dam against sliding was determined to be adequate for all cases
except Normal Loading condition with ice load, Unusual Loading:
one-half PMF, and Extreme Loading: PMF.

A more detailed structural stability analysis is re-
quired. Field investigations are required to obtain more informa-
tion regarding the extent and magnitude of uplift pressures under
the base of the dam and spillway, quality of the masonry and con-
crete and the extent and characteristics of the backfill and
foundation materials. This information should then be incorporated
into a detailed structural stability evaluation.

14



I I b. Adequacy of Information

The information and data available were adequate
for performance of this investigation.

c. Need for Additional Investigations

Since the spillway is considered to be "seriously

inadequate", additional hydrologic/hydraulic investigations are
required to more accurately determine the site specific character-
istics of the watershed. After the in-depth hydrologic/hydraulic
investigations have been completed, remedial measures must be
initiated to provide spillway capacity sufficient to discharge
the outflow from the 1/2 PMF event. In addition, an investigation
of the structural stability of the spillway and non-overflow
portions of the dam are required.

d. Urgency

The additional hydrologic/hydraulic investigations
and the stability investigation which are required must be initiated
within 3 months from the date of notification. Within 1 year of
notification, remedial measures as a result of these investigations
must be initiated, with completion of these measures during the
following year. In the interim, develop an emergency action plan
for the notification of downstream residents and proper governmental
authorities in the event of overtopping and provide round-the-clock
surveillance of the dam during periods of extreme run-off. The
other problem areas listed below must be corrected within 1 year
from notification.

7.2 RECOMMENDED MEASURES

The following are the recommended measures.

1. Backfill the low saddle in the right abutment to an
elevation equal to that of the top of the dam.

2. Monitor the seepages at the downstream of the right
abutment and through the masonry on the downstream
face of the dam at bi-weekly intervals with aid of
weirs. In addition, determine the source of the
seepage in the right abutment.

3. Remove all trees on the backfill at the upstream face
of the dam. Provide a program of periodic cutting and
brushing of the backfill.

4. Remove and haul away debzis from the spillway crest.

5. Remove and haul away debris and boulders from the
tailrace area for the spillway immediately downstream
of the dam.

15



I
I 6. Provide a program of periodic inspection and main-

tenance of the dam and appurtenances, including yearly
operation and lubrication of the reservoir drain system.
Document this information for future reference. The

3emergency action plan described in section 7.1d should
be maintained and updated periodically during the life
of the structure.

I
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PHOTOGRAPHS

APPENDIX T3
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1 2. VIEW OF UPSTREAM FACE OF DAM.

I
I

I
I

I3. VIEW OF DOWNSTREAM CHANNEL.
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4. VIEW OF SPILLWAY AND CREST OF RIGHT NON-OVER FLOWISECTION OF DAM. NOTE: CONDITION OF BOARDS, VEGE-
TATION ON UPSTREAM FACE.I

I

i

I
I
I
I

5. VIEW LOOKING TOWARDS LEFT NON-OVER FLOW SECTION OF DAM.
NOTE: UPSTREAM VEGETATION, CONTROL FOR RESERVOIR DRAIN,
DETERIORATION OF CONCRETE DUE TO FROST ACTION.
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j 10. VIEW OF DEPRESSION IN RIGHT ABUTMENT IMMEDIATELY

ADJACENT TO DAM (LOOKING UPSTREAM).
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11. VIEW OF SEEPAGE DOWNSTREAM OFI RIGHT ABUTMENT DEPRESSION.



VISUAL INSPECTION CHECKLIST
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I ~ ~~~~VTSIJAI, JNSIqH:CI'r'N }IX<,[T

1) Basi.' T ta

a. General

Name of Dam (yAkjfig?,/ ViI&e

Fd. I.. _Z __C Mull No. -- 37

River Basin Lo, - .-t-

Location: Town _r_- A OP County oc_/c/',

Stream Name .j ' /.",-g r

Tributary of I/j-/ P- _,.-,_

Latitude (N) /I 0 I Z-' Longitude (W) 7q 0

Type of Dam A I/

Hazard Category

Date(s) of Inspection 4 ptr 2j / 7

Weather Conditions " '

Reservoir Level at Time of Inspection E IQ 2 --. A
"

b. Inspection Personnel __..~/C-

c. Persons Contacted (Including Address & Phone No.) /ff9 I/., /1, 1. ____"

NJ ...L v ' C ,v) (>,'- ,/T .C: f!,i LP i), ,,: ". -

d. History:

j Date Constructed D ! Iate -") Rucuinud ,cictc, eo_

Designer Y-

Cons tructed Bly k A J~~A ___________________

ownlet, C- A, ,,-..,,,,r ,,._. . ._l___:,_,_____,..._._-,__,';_,

I . _ .. -



2)' rEfl1aiikinent

a. Characteristics

(1) Embankment Material ___________________________

(2) Cutoff Type N______________4-____________

(3) Imipervious Core K .

(11) Internal Drainage System )A

(5) Miscellaneous

b. Crest

(1) Vertical Alignment -

(2) Horizontal Aligniment ~

(3) Surface Cracks _________________________

('4) Miscellaneous Yi

c. Upstream Slope

(1) Slope (Estimate) (V:11) _________________________

(2) Undesirab].c Growth or Debris, Animal Burrows__________

(3) Sloughing, Subsidence or Depressions _________________



I
(14) Slope Protection___________________________

(5) Surface Cracks or Movement at Toe

ai. Dowstream Slope

(1) Slope (Estimate - V:1)

(2) Undesirable Growth or Debris, Animal Burrows

(3) Sloughing, Subsidence or Depressions

(4i) Surface Cracks or Movement at Toe

(5) Seepage

(6) External Drainage System (Ditches, Trenches; Blanket)

(7) Condition Around Outlet Structure

(8) Seepage Beyond Toe

e. Abutments - Embankment Contact

I

1



I
(1) F-rosion at Contact

(2) Seepage Along Contact

I

1 3) Draini e Systemo t]nL

* a. Description of System______'________-______-_

b. Condition of System

c. Discharge from Drainage System

11) Instruncintat:.Ion (Momumntation/Surveys, Observation Wells, Weirs,
, Piezometers, Etc.). ,

I
i

1



IS) RescT'vnir

a. Slopes 6enep^4-//( V,\ L"), II

b. Sedimentation t0 C toIb Cr. E C- I, SI. S YtM A'TI

C. Unusual Conditions Wich Affect Dan Nfo c-I
j 6) Area Do.,nstrean, nf Dam

a. Downstream Hazard (No. of HIomes. Highways, etc.) (2

I r 1 ' Ze P1 A1 /j-~

b-. Seepage, Unu1sual Growth Ace- Ct~ C ,()I

C. Evidence of Movement Beyond Toe of Dam _ _

d. Codtino Dokst'cam Channel Sorne b(Attr 7ec

".ay{,q) (Tnc]iud.inr Di.seh iare Convcyanee Cli7annel)

"it,. f/'L' " ( car I ,,, ( e<:,/- ,-, / ,<,. /, dF3-.,r'7{
a.* General A 4'-eVN'- d %Ort

M~ -o Cr Y- r e- VII Th C.LLb 'E

b. Condition of Se'viev Spillway D/ F,, .

........ ... .....

I
I
1



1 o. Condition of Auxiliary Spillway A .

I

I d. Condition of Discharge Conveyance Channel _r.__._ _ ._

8) ReservoJ r Drain/Outlet

Type: ripe QJ_ _8 Conduit Other

Material: Concrete Metal (,4-I-OIJ other

Size: Length , 4 ' .g- , 9< I' 4-

Invert Elevations: Entrance Exit

Physical Condition (Describe): Unobservable

Material:

Joints: Alignment

Structural Integrity: e,:IfZ I

]Iydraullc Capability:

Meas of Control: Gate Valve 7' Uncontrolled

I Operation: Operable Inoperab].e Other _

P 'esent Condition (DLscribe) : (o, A-) .oj r.',-i ( CI.-

~1



II
9) Structural.

a. Concrete.Surfaces o P rC- cy C Y

b. Structural Cracking P + U - . _.

c. Movement - Horizontal & Vertical. Alignment (SeIttl',;nt) __elt_

d. Junctions with Abutments or Dlinbankments "  -- fq [:,c.. ,

e. Drains - Foundation, Joint, Face k, c _ x ________

f. Water Passages, Conduits., Sluices Cti r ,r- -
I r j

.g. Seepage or Leakage _______________________

iAI

N "D

1 ~ ~ ~~~ .- .., .. .. .:-- '. ='' ...I . ~ .II1- --



h. Joints -Construction, etc. Y

I-

i, . Fundation -on } " V '- \ ,. f e 0e' Ck 0" (n Y

j. Abutments .,Tj, A. ! I n$ l ._____,

k. Control Gates 2e ____k_ _ __.

1. Approach & Outlet Channels _ IL-OCoq YO+ -

4-o- . d , d ..o' .. e---- , , ,, -,.,.,'

m. Energy Dissipators (Plunge Pool, etc.) C____

n. Intake Structures V1 oe.' 4C~

.r-e e\ L C. r-eL 0 i

o. Stability fOpcrc c- ,k-

I p. Miscellaneous

1
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